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or even for the evolution of organisms with specific adaptations
to specific environments, but whether it would account for the
evolution of the world of organisms which actually exists. It is
held by many that the adaptations, both of structure and processes,
exhibited by organisms, at least by the higher organisms, are so
complex' that although their evolution may be formally explainable
on these lines, such an explanation demands a synchronous or
serially ordered multitude of mutually appropriate variations so
huge as to be inadmissable as a practical hypothesis.

There is no denying that this is a formidable difficulty for this
theory of evolution; on the other hand, it is impossible to form
any but very uncertain judgments as to its real force. An
assessment of the probability of such an orderly coincidence
and sequence of variations depends partly upon estimates of the
frequency of gene mutations, or of other sources of inheritable
changes (if there are any), and of the number of individuals and
generations which have been subjected to natural selection during
the course of evolution. We know very little about these things,
though it is estimated that in Drosophila under laboratory con-
ditions something of the order of two per cent, of gametes carry
a mutated gene. The great majority of these however do not
produce any directly visible phenotypic effect in the fly and can
only be revealed by further breeding. The total number of;
different genes in Drosophila has been estimated, by various means,
as a few thousands. As regards the mutation rate of individual
genes, this has been found in a plant (maize) to range from
about five hundred to about one in a million for the half-dozen
genes investigated.

More important, however, is an understanding of the effect on
morphogenesis of simple variations in the initial constitution of
the germ cells. Mistaken ideas about this have often led to great
exaggeration of the difficulties in the theory of evolution by
natural selection of random variations. This is apparent in the
analogies sometimes put forward in support of their arguments
by critics of the theory of evolution by natural selection of random
variations. It is asserted, for instance, that to account for evolution
in this way is comparable to saying that if one mixed a million
letters in a bag and drew them out at random, they might spell
one of Shakespeare's plays. Such analogies assume that a complex
organism is a collection of parts, one added to the other, and
implies that the production of the complex presents a problem in